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ABSTRACT
Better integration of social and natural science activities seems 
to be the key to improve the efficiency of conservation and 
development. While there is no recipe for success, this paper 
argues that conservation has to pay for itself if it wants to be 
anchored in present � day � societies. In systems where humans 
depend largely on subsistence activities, economic benefits 
from conservation must outweigh the benefits from increasing 
these activities. Coming from a natural science perspective, this 
paper proposes some activities that could improve the basis for 
decision � making and contribute to the long � term integration 
of sustainable conservation and development. It is argued that 
experiences from various projects must be evaluated and be 
accessible; data should be stored in a central database that 
can be used to develop future programs; restoration of various 
sorts providing direct income for the local human populations 
(including gardens, native and exotic tree plantations with valu�
able species) should be a priority; and natural science projects 
should add analyses of processes to the present preponder�
ance of describing patterns. All these activities should result 
in integrated action to maintain natural biodiversity as a key 
component to maintain and improve local livelihoods.
RÉSUMÉ
La clef de la réussite pour assurer la protection de la nature 
et le développement passe par une meilleure intégration des 
activités élaborées dans le cadre des sciences sociales et celui 
des sciences naturelles. L’objet n’est pas ici d’énoncer les ingré�
dients d’une utopique recette miracle mais de montrer que la 
protection de la nature doit être assimilée à une activité rentable 
si elle veut s’ancrer dans la réalité quotidienne des sociétés 
humaines. Dans des systèmes où les gens sont étroitement 
liés aux activités de subsistance, les avantages économiques 
de la conservation de la nature doivent dépasser ceux de 
l’augmentation des activités de subsistance. En partant d’une 
perspective des sciences naturelles, cet article propose de 
considérer quelques points qui pourraient améliorer les fonde�
ments dans toute prise de décision et qui pourraient contribuer 
à établir une base qui servira à l’intégration à long terme de 
la conservation et du développement durables. Ce plaidoyer 
porte sur les points suivants : (1) Les expériences acquises 
dans les différents projets doivent être évaluées et archivées 
afin d’être accessibles aux élaborateurs de nouveaux projets 
à venir. (2) Les données doivent être stockées dans une base 
de données centrale qui pourra être utilisée pour élaborer de 
futurs programmes destinés à la gestion pérenne des espaces. 
Elle devra contenir les résultats de recherches intégrées et croi�
sées sur plusieurs disciplines, de recherches appliquées aux 
problèmes pour les hommes et en même temps des résultats 
de recherches de base sur les sciences naturelles. Cet ensemble 
devra être accessible pour fournir des services et des conseils 
aux politiques, aux décideurs et aux intervenants. (3) Les activ�
ités de restauration de toutes sortes devraient être prioritaires. 
Il en est de la réhabilitation des jachères ou de la restauration 
d’écosystèmes naturels, et on trouvera des activités menées 
dans des jardins, des cultures de rente, des plantations arborées 
d’essences recherchées, qu’elles soient indigènes ou allogènes, 
et des habitats originels. La mosaïque d’habitats doit être 
élaborée de telle manière qu’elle permettra de produire des 
revenus directs pour les gens de la région, d’une façon ou d’une 
autre. Les recherches portant sur la nature devraient limiter la 
prépondérance actuelle à décrire des schémas pour aborder 
davantage des analyses portant sur les processus et fonctions. 
Ces analyses devraient tenter de comprendre les processus 
sous�jacents qui expliqueraient, non seulement la répartition 
actuelles des espèces mais aussi les services et fonctions four�
nis par les écosystèmes. Toutes ces activités devraient aboutir 
à des actions intégrées pour maintenir la biodiversité naturelle 
en tant que composante clef pour maintenir et améliorer les 
moyens d’existence locaux.
KEYWORDS: Restoration, database management, ecosystem 
function, ecosystem process.
MOTS CLEFS : Restauration, base de données, fonctions et ser�
vices écosystémiques, processus écologiques.
CONTEXT
It is not very useful to grieve over the demise of Madagascar’s 
original forest ecosystems in yet another publication. Rather, 
we should make an honest evaluation of what went wrong, 
why hundreds of millions of dollars and euros targeted for 
conservation and aid were unable to turn the tide (e.g., 
Rabesahala Horning 2008), what are the old and new challenges, 
and what can we do to save whatever is left. As an ecologist I 
have little so say about misjudgments of the social, economic 
and political context that contributed to the problems of effec�
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tive nature conservation. Rather, from the perspective of a natu�
ral scientist, I provide some thoughts on what could be done to 
help improve the prerequisites for more effective conservation 
of Madagascar’s biota and human livelihoods. 
PROJECT REVIEW 
With his superb background and insights, Jeffrey Sayer provided 
a thoughtful analysis of the current conservation and develop�
ment situation in Madagascar and elsewhere (Sayer 2009). One 
central point of his conclusion was a call to “learn from mistakes” 
rather than “hiding mistakes” (see Table 1 in Sayer 2009). In order 
to achieve this goal, project results must be documented and 
documents must be available for further analyses, evaluation 
and as bases for the next generation of projects. However, data 
and documents are not available for most projects once they 
have come to an end. As a result, projects and mistakes are 
replicated over and over again without any chance to learn 
from past mistakes. Apart from the lack of documentation, 
most of the staff has been changed by the time a new project 
starts, and only few people remain long enough in this field to 
accumulate enough knowledge for comprehensive analy�
ses (e.g., Durbin et al. 2003, 2008, Rabesahala Horning 2003, 
Sorg 2006, Elmqvist et al. 2007, Ratsirarson 2008). Thus, 
there is a need for a centralized structure for data storage, 
management and analyses.
DATA MANAGEMENT
About 20 years ago, a group of NGOs and Malagasy govern�
mental institutions planned a ‘Biodiversity Planning Center’ 
for Madagascar (Smith et al. 1997). The center was to compile 
and store data from all kinds of conservation oriented projects. 
Projects carried out in Madagascar would have been obliged 
to deposit their data in the Center (certainly with appropriate 
copyright regulations; but after all, most of the work is funded by 
the public and therefore the public has the right to have access 
to the data if the people who compiled the data do not find 
the time to analyze and publish them). A central database and 
skilled data management would allow new project developers to 
learn what has been done already, to apply comparable methods 
and to address gaps in knowledge rather than duplicate efforts. 
This database should also have allowed meta � analyses of the 
reasons for successes and failures. Unfortunately, the project 
was not implemented. For some of the biodiversity data, this 
task has been taken on by private initiatives. It is no surprise that 
analyses of these data serve as important drivers for conserva�
tion decisions today and serve to prioritize geographical regions 
for conservation efforts (Wilmé et al. 2006, Kremen et al. 2008, 
Missouri Botanical Garden 2010, REBIOMA 2010). 
Twenty years after the failure to establish such a center in 
Madagascar, the idea of centralized data management centers 
has begun to root in the political arena internationally. Thus, 
today, there might be more political and financial support to 
implement such a center than has been a few decades ago. 
As an example, the German government recently launched a 
major project to help set up Regional Science Service Centres 
for Adaptation to Climate Change and Sustainable Land 
Management (RSSC 2010) in western and southern Africa. On 
their webpage it states: 
“This center (or a series of regional centers) should create 
added value by complementing the existing research and 
capacity development infrastructures and research initiatives. 
It should be embedded in the regional and national research. 
Its mission is to conduct problem - oriented research in the area 
of adaptation to climate change and sustainable land manage-
ment. It should provide evidence - based advice for all decision - 
makers and stakeholders to improve the livelihoods of people 
in the region and to contribute to the creation of an African 
knowledge - based society. In order to meet the demands 
of target groups such as policy - makers and governmental 
administration, farmers, practitioners and other regional and 
local stakeholders affected by climate change, the center(s) 
should have the following three main objectives that are closely 
interrelated and that should be take into account with equal 
priority: 
1. Trans-disciplinary, applied research for people
2. Services and advice for policy, decision - makers and 
stakeholders
3. Capacity development (RSSC 2010).”
This statement could easily describe the present situation 
in Madagascar. In principle, all aspects mentioned in the concept 
for the RSSC are available in Madagascar. The pieces of the 
puzzle simply ought to be combined. Madagascar could then be 
the front�runner and model of the new concept of “earth system 
science for global sustainability”, the new political mainstream 
and call for better integration of social science research into the 
concepts for sustainable development (Reid et al. 2010). Thus, 
the concept of a ‘Biodiversity Planning Center’ for Madagascar 
should be revived, explicitly extended to include social sciences 
and adapted to suit the needs for development projects. With 
the appropriate structures put in place, there might be a chance 
for external funding, though this project would require a national 
financial perspective; and probably could be financed with the 
money coming into the country right now if activities were coor�
dinated by a central structure. 
RESTORATION
Assuming that conservation and development objectives can 
be achieved within the regional Malagasy socio � economic 
and cultural context, what may be the directions for future 
activities? On the human side, the very basic assumption is 
that people need to make money, they want to make money 
and they will make more money if the opportunity arises. On 
the natural history side, the present conclusion is that the 
current system of protected areas is insufficient to maintain 
the island’s biodiversity under the scenario of climate change 
(Hannah et al. 2008). Especially in the west but also in the east, 
protected areas are isolated without connectivity to other 
protected areas. If the long � term trend of desiccation will 
continue, organisms will have to be able to retreat from dry areas 
to more mesic refugia. Since climate change is happening in 
Madagascar, can be documented with contemporary data within 
a decade (such as between the mid 1980s and the mid 1990s: 
Raxworthy et al. 2008), and is expected to result in pronounced 
changes until 2050 (Direction Générale de la Météorologie 2009), 
there is an urgent need for a comprehensive analysis for future 
land management.
From the perspective of biodiversity conservation, the only 
solution to properly address the problem of lack of connectivity 
seems to be to restore natural habitats between protected areas 
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assuming that the protected areas will be protected for some 
time to come (Holloway 2003). This integration of anthropogenic 
and ‘pristine’ ecosystems is one of the developing research 
avenues for the near future (Ellis and Ramankutty 2008). 
Restoration can take a variety of forms. The oldest record of 
forest restoration in Madagascar comes from the mountains of 
Ankaratra where some sort of clear � cut area has been refor�
ested with a monoculture of native trees about 200 years ago 
(Goodman et al. 1996). The assemblages of bird and mammalian 
insectivores and rodents do not seem to differ markedly from 
pristine forests of the same altitude. Apart from these reports 
mentioned above, the documented experiences with natural 
forest restoration in Madagascar are very limited, as is the infor�
mation of the endemic biodiversity response to anthropogenic 
habitats (Irwin et al. 2010). 
Most reforestation projects have been done with exotic 
trees to cover the needs of the human population for charcoal, 
firewood, wood for construction, and to reduce the pressure 
on the remaining forest. During the last few years, many local 
restoration and reforestation activities with native trees have 
been implemented. But given that for decades GOs and NGOs 
have been aware that the native forest disappears and has to be 
replaced to maintain its services not just to maintain biodiversity 
but also to maintain the livelihoods for the people, it is astonish�
ing that the largest non commercial nursery for native trees 
in Madagascar is run by a mining company, QIT Madagascar 
Minerals, with more than 30,000 trees from 200 native species 
produced until now (Randriatafika et al. 2007a, Vincelette et al. 
2007, Rabenantoandro, pers. comm. 23 August 2010). 
Restoration can be more than ‘just’ planting native trees. 
Restoration in an anthropogenic landscape could consist of a 
mosaic of habitats that can provide connectivity, such as gardens 
(not yet integrated in Madagascar, but elsewhere: Goddard et 
al. 2010), exotic trees (Ganzhorn 1987, Vallan 2002), wetlands 
(Durbin et al. 2003, 2008, Randriatafika et al. 2007b), agroforestry 
and native plants that are of immediate use or economic value 
for the local people (Schroth et al. 2004). Apart from plants that 
occur in monocultures naturally, such as reeds, utilitarian plants 
such as trees (Deleporte et al. 1996) or lianas (Rabenantoandro et 
al. 2007) might be planted as enrichment plantations. The recent 
pillage of rosewood illustrates the need but also the potential for 
enrichment plantations to compensate for the loss of rosewood 
trees and to provide valuable resources for future generations 
(Patel 2009, Wilmé et al. 2009, Innes 2010, Randriamalala and Liu 
2010). In addition, precious trees could also be planted around 
gardens to serve as a ‘bank account’ for individual farmers as it 
is being done in the Amazon (Serrao1995), or, together with fruit 
trees, again as enrichment plantations in secondary vegetation. 
In addition to these approaches there are political incentives, 
such as added value through carbon credits (Hunt 2008), Reduc�
ing Emissions from Deforestation and Forest Degradation (REDD) 
(Plugge et al. 2010), or yet unexplored economic compensation 
for biodiversity values (Bishop et al. 2008). 
In the short � term, immediate benefits from conservation 
and sustainable land management must exceed benefits from 
unsustainable land management. As a long � term perspective, 
people will have to acquire the insight that resources are limited. 
In the case of Madagascar, that the forest ends at the top of 
the mountain and that there will just not be any place to go 
once the top of the mountain has been cleared for agriculture. 
These types of insight and foresight are not found commonly 
in activities of western or in the new sky � rocketing economic 
cultures, such as Brazil or China, either, but the implementation 
of the existing laws is easier in western culture as there are 
options to generate alternative income that are not available 
to most farmers in Madagascar. Irrespective of the short � term 
solution and possible long � term change in perception of land 
management, it would be naïve to expect that somebody will 
always be there to compensate for missed income. At the end 
of the day conservation must pay its way by itself. 
FUTURE DIRECTIONS FOR RESEARCH
Recent buzzwords for research agendas and international 
funding include calls for a better understanding of ecosystem 
functions (ESF) and ecosystem services (ESS). Ecosystem func�
tions are defined as “the capacity of natural processes and com�
ponents to provide the goods and services that satisfy human 
needs, directly or indirectly“ (de Groot et al. 2002: 394). Thus, they 
represent interactions between biotic and abiotic components 
of ecosystems. Based on ‘The Millenium Ecosystem Assessment’ 
(2005) and subsequent summaries (e.g., Carpenter et al. 2009) 
three categories of ecosystem services can be identified: provi�
sioning services, regulating services and cultural services. These 
ESS and ESF are exemplified for the Mahafaly Plateau in Table 1. 
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Culture Sense of Place, Biodiversity repositories for
natural and degraded landSacred forests
Recreation Eco�tourism Aesthetic and intrinsic
beauty, tranquillity
TABLE 1. Ecosystem services and ecosystem functions possibly relevant on 
the Mahafaly Plateau (modified from SuLaMa, unpubl. grant application to 
BMBF, Germany).
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From the perspective of the natural sciences, there is a substan�
tial discrepancy between the issues listed in Table 1 and the cur�
rent and past research agenda in Madagascar. Madagascar has 
been (and still is) the ‘promised land’ for the description of new 
species (summarized at the time by contributors to Goodman 
and Benstead 2003). These exciting discoveries drew a lot of 
funding into the country. But research of ecological processes 
hardly exists. Instead, patterns of species distribution have been 
used to derive ecological and evolutionary processes. Doing so, 
we replace experimental proof by correlation. We simply have 
next to no information on very basic issues that are relevant 
for these ecosystem functions and services, such as nutrient 
cycling, multitrophic interactions, the reactions of ecosystems 
towards disturbances (fire, cyclones, landslides, pest outbreaks) 
or simply the reaction of endemic flora and fauna towards 
anthropogenic habitats, not to mention mycorrhizae or soil 
microbiology (du Toit et al. 2004, Suding and Hobbs 2008, Reiss 
et al. 2009, Chapin III et al. 2009, Gardner 2009, Irwin et al. 2010). 
While research in the natural sciences can follow the beaten 
paths and many issues will not be too difficult to analyze with 
a standard methodology, the existing knowledge of the natural 
ecosystem properties, socio � economic and cultural aspects are 
by far more complex and difficult to integrate into a compre�
hensive development scenario, that, despite all efforts, remains 
to be heavily influenced by our western thinking of values and 
needs. There, the key to success is mutual trust and personal 
respect. Both can only be achieved through long � term commit�
ment by people who work with people (Sayer 2009); otherwise 
trust and respect are replaced by financial bonds and falter as 
soon as the money comes to an end. It takes years to really 
understand the mentality and needs of the local people. This 
can not be achieved on a two year contract. 
Along the same line of argument, funding agencies might 
consider (or even request) to fund research that combines the 
social and natural science approaches. For the time being, this 
is simply hindered by the formal review process of applications 
because there are not enough people who can review interdis�
ciplinary applications like this. Based on past experience, most 
researchers in the natural sciences and social sciences have 
had tremendous problems understanding each other. Certainly, 
this problem is amplified when researchers (foreigners as well 
as nationals) try to communicate with local people. While this 
is the case, we can not really expect progress in a field that 
needs to combine understanding of people and nature. The 
only solution can be provided by close collaborations between 
social and natural scientists, integrated in joint conservation 
and development activities.
CONCLUSIONS
This Spotlights contribution started with the perception that 
neither conservation nor development activities achieve what 
they intend to achieve. This is not a Malagasy phenomenon 
but seems to be the reality in most parts of the world where 
economic and biodiversity interests act in various combinations. 
Poverty and subsistence cultures without alternatives in a grow�
ing human population, as well as wealthy people in power and 
foreigners with preconceived agendas, aggravate the problem. 
Social and environmental problems can not be addressed 
separately. From the social perspective, natural resource 
management has been too focused on conservation without 
considering the specific needs and constraints of the people 
who were affected by the conservation activities. From the 
natural science perspective, the social proponents could not 
make clear how comprehensive considerations of the specific 
local experiences would contribute to sustainable utilization of 
natural resources if traditional land use management evidently 
failed in view of a rapidly growing human population. While 
these considerations are not new and the insight, that Inte�
grated Conservation and Development Projects often did not 
achieve what they set out to achieve, has been described in 
detail (Sayer 2009), integrated action as the most likely solution 
to this dilemma is still not implemented routinely. While it would 
be presumptuous to claim to be able to provide advice on how 
to solve this problem, there may be some ideas on how the situ�
ation could be improved. From a natural research perspective, 
possible steps in this direction might include:
• Most importantly: Improve communication at all levels.
• Request integrated research, but more importantly, inte�
grated action from natural and social sciences.
• Create open access regional or a national database(s): 
Here, data collected by various research and develop�
ment projects are stored, can be analyzed and made 
available to other projects. 
• Implement external, interdisciplinary review of research, 
conservation and development projects: Organizations 
and people have to admit that they can make mistakes 
as we all do; learn from mistakes instead of hiding 
them. These mistakes should not be used for negative 
publicity but to allow others to benefit from previous 
experiences.
• Supplement taxonomic research by research on ecosys�
tem processes.
• Supplement natural research in pristine ecosystems by 
research in disturbed systems that will define the 
ecological tolerance of species and their capacity to 
adapt to anthropogenic habitats.
• Embark on the planning of a comprehensive network of 
utilization, restoration and conservation activities that 
will result in a mosaic of land use forms and habitat 
connectivity on a regional and possibly national level.
With these considerations for long � term perspectives in 
mind, we should work towards a system that is based on reliable 
and sustainable economic benefits and thus build a network 
that is resilient to short � term natural disturbances, but also to 
mid � term political perturbations, and its associated changes in 
international engagements.
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